Escherichia coli maltose-binding protein (MBP) directly induces mouse Th1 activation through upregulating TLR2 and downregulating TLR4 expressions.
Maltose-binding protein (MBP), a component of the maltose transport system of Escherichia coli, has been commonly thought to have minimal bioactivity. Our previous studies demonstrated that MBP could significantly enhance Bacillus Calmette-Guerin (BCG)-induced T helper 1 (Th1) cell activation in mice. In the present study, we analyzed the effect of MBP on mouse T cells and found that MBP promoted the proliferation and IFN-γ production of CD4(+) T cells, suggesting that MBP directly induces Th1 activation. To explore the mechanism of Th1 activation, the expression of Toll-like receptor 2/4 (TLR2/4) on purified mouse CD4(+) T cells was detected. The results showed that MBP up-regulated TLR2 while down-regulated TLR4 expression, accompanied by a clear increase in MyD88 expression and IκB phosphorylation. Notably, the addition of anti-TLR2 antibody abrogated the MBP-induced CD4(+) T cells proliferation, IFN-γ secretion and MyD88 expression, whereas the addition of anti-TLR4 antibody exhibited a contradictive effect. Besides, the block of either TLR2 or TLR4 both reduced IκB phosphorylation. These results above suggest that TLR2-mediated MyD88-dependent pathway contributes to MBP-induced Th1 activation, while TLR4 appears to counteract this effect via MyD88-independent pathway.